Recently, a method for the rapid detection of pathogenic Yersinia species, Y pseudotuberculosis and Y enterocolitica, by the polymerase chain reaction (PCR) technique was reported by Wren and Tabaqchali (8) and Fenwick and Murray (2) . They used primers based on the virF gene and the ail gene, respectively. By these methods, it was impossible to differentiate between the two bacilli, because DNA fragments of the same size were amplified by virF primers and a product from the ail gene was detected only from pathogenic Y. enterocolitica and not from Y pseudotiuberculosis. In the case of Yersinia infection, however, Y pseudotuberculosis and Y enterocolitica cause almost the same symptoms, so it is impossible to differentiate between the bacilli on the basis of the symptoms that result from them. Therefore, we developed a rapid PCR method for the detection and differentiation of both Yersinia species and the detection of their virulence-associated genes directly from their cultures. The sensitivity of PCR detection was also examined.
The bacterial strains used in this study are listed in Table  1 (9), we could synthesize primers to amplify a 295-bp DNA fragment only from Y pseudotuberculosis; the primers were 5'-TAAGGGTAC TATCGCGGCGGA-3' and 5'-CGTGAAATTAACCGTCA CACT-3'. For the purpose of detecting pathogenic Y enterocolitica, the 664-to 833-nucleotide region of the ail (7) gene related to its cell adhesion was selected as a target, and a 170-bp product was expected to be amplified by the following primers: 5'-ACTCGATGATAACTGGGGAG-3' and 5'-CCCCCAGTAATCCATAAAGG-3'. The primers for the virF (1) gene used by Wren and Tabaqchali (8) to detect pathogenic Yersinia spp. harboring a 67-to 72-kb virulence plasmid (3, 4) were used for amplification of a 591-bp product as previously described (8 (Fig. 1, lanes 1 and 2, respectively) . With a mixture of inv, adl, and virF primers, PCR could differentiate Y pseudotuberculosis (p+) from Y enterocolitica (p+) in suspensions containing only one or both species; 591-and 295-bp products were amplified from a Y pseudotuberculosis (p+) strain, while 591-and 170-bp products from Y enterocolitica (p+) were amplified (Fig. 2 [lanes 1 and 3] and 1 [lane 3] ). The results of PCR for Yersinia species and other isolates are shown in Fig. 2 isolates from patients (Salmonella spp., C. jejuni, enteroinvasive E. coli, enterotoxigenic E. coli, and enteropathogenic E. coli) gave negative reactions for the inv, ail, and virF genes. These results showed that Y pseudotuberculosis, pathogenic Y enterocolitica, and other isolates could be differentiated by this PCR method. Therefore, we highly recommend this assay as a method of rapid identification and differentiation of Y pseudotuberculosis and pathogenic Y enterocolitica strains. Furthermore, the detection limit of PCR for Y pseudotuberculosis and pathogenic Y enterocolitica was examined by using the inv and ail genes, respectively. The result showed that more than 103 to 104 CFU of bacteria in a suspension of river water was necessary for the detection of a product amplified after 30 PCR cycles (Fig. 3) repetition of 30 PCR cycles after the addition of AmpliTaq DNA polymerase (data not shown). We got a similar result by using autoclaved water as a suspension medium (data not shown). Therefore, it is also suggested that this method is applicable for the detection of pathogenic Yersinia spp. from water samples for the purpose of epidemiological research.
